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cardiothoracic residents. The overall program involves
3 years of training, including an introductory year, fol-
lowed by 2 block years to be utilized toward the
achievement of the residents’ board certification in car-
diothoracic surgery.
The training program recognizes that residents enter
the program with varying levels of knowledge and tech-
nical skills, even though candidates are accepted from
the top 10% of the graduating general surgery class.
Thus, in the first year, residents are introduced to the
basic concepts and techniques of cardiothoracic surgery
at the university hospital. Each resident will spend a
minimum of 6 months at the university under the direct
supervision of the program director and the teaching
faculty. With basic skills mastered, residents will be
better prepared to assume greater responsibility and
gain experience at the remaining teaching hospitals.
The teaching hospitals in the program include a univer-
sity hospital and comprehensive cancer center, a chil-
dren’s hospital, a county hospital, and a private, high-
volume community hospital.
At the university hospital, in addition to routine adult
surgical cases, more complex tertiary cases, including
transplantation, are performed. During this rotation,
residents learn to take care of extremely complicated
cases with multiple problems, including adult acquired
diseases necessitating complex aortic valve replace-
ments with homografts, pulmonary autografts, and
stentless porcine valves. Beating heart revascularization
and reoperative coronary artery surgery are large com-
ponents of this practice. In addition, residents will care
for patients undergoing heart and lung transplantation.
This experience allows for the teaching of the principles
of immunosuppression and the management of rejec-
tion and infections and other technical complications
related to the transplant procedure, as well as giving the
residents experience with ventricular assist devices.
T he development of a multi-institutional clinical car-diothoracic program is becoming an increasing neces-
sity because of the economic and logistical pressures of
referring physicians who require point-of-service and
third party payor–controlled patient flow patterns. The
inability of programs at large university hospitals to effec-
tively compete in certain cities and regions in this country
has resulted in a need for this evolution. This article
describes our experience with the creation of a “hub and
spoke”– modeled, university-centered, multi-hospital car-
diothoracic surgical practice. At the core of this model is
the training of cardiothoracic surgical residents.
The primary objective of the department of cardiotho-
racic surgery is to build and maintain a network of hos-
pitals to serve as tertiary or quaternary sources of refer-
rals to the central teaching hospitals within the program.
In return, the faculty of the department provides high-
level, state-of-the-art cardiothoracic surgical services to
all of the hospitals that are part of this multi-institution-
al program. Because all of the surgeons in the group are
full-time faculty members of the department, patients
can be referred within the group to individuals with sub-
specialty expertise and interest without negative finan-
cial incentive to the other members of the department.
Residency training
The strengths of each of the institutions in our pro-
gram have been used to complement the training of our
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In a separate thoracic surgery rotation, residents will be
caring for patients with complex esophageal diseases.
Each resident will participate in the esophageal laborato-
ry and learn about esophageal physiology, motility stud-
ies, endoscopy, and the pathology of cancer, Barrett’s
esophagus, and other related diseases. The residents also
develop skills with rigid bronchoscopy for pulmonary
and mediastinal diseases. With this combined thoracic
experience, residents are exposed to high-level tertiary
and quaternary care. We believe this rotation and the
complexities encountered at this facility afford residents
the opportunity to understand and become complete
physicians, who are learning to take care of patients with
complicated conditions rather than just becoming good
technical surgeons.
The children’s hospital provides a large case volume of
congenital heart disease, with the service performing
more than 800 cases each year. This large volume pro-
vides the cases from which residents learn all aspects of
care for the child with congenital cardiothoracic prob-
lems. Residents are exposed to the basic common abnor-
malities, such as atrial and ventricular septal defects,
coarctation of the aorta, and tetralogy of Fallot, for
which they are expected to perform the surgery. They are
also exposed to the more complex lesions of hypoplastic
left heart syndrome, transposition of the great vessels,
and other single ventricle anomalies. To support this very
large service, we have a dedicated cardiothoracic unit
where additional support services are available. The car-
diothoracic unit team consists of a pediatric intensive
care medical director, the cardiothoracic surgical resi-
dent, the cardiothoracic surgical pediatric subspecialty
fellow, 2 pediatric intensive care fellows, and 3 nurse
practitioners. The resident is supervised by 3 surgical
faculty staff. In the operating room theater, there are 2
open-heart rooms. With the size of the case volume, the
cardiothoracic resident and the cardiothoracic surgical
pediatric fellow are never in conflict in terms of scrub-
bing on cases. Each of these individuals has a room in
which they operate for that day. The children’s hospital
offers a supportive environment so that the cardiotho-
racic residents are not overwhelmed and can learn from
this wealth of congenital experience.
The third institution is the county medical center. The
services at the county hospital are resident-operated
with faculty supervision. Residents are responsible for
the preoperative evaluation, the intraoperative assess-
ment and performance of the surgery, and the postoper-
ative care. There are combined cardiology and cardiac
surgery conferences in which residents are central par-
ticipants, along with the attending surgeons, in the
decisions made. The benefit of the county service is
that residents become the primary surgeons, with
attending supervision. It is an environment that offers
residents an opportunity to provide complete care to
the patients. In their third and final year, residents
return to the service, as safe, competent, and indepen-
dent surgeons. They now function as physicians who
can technically take care of patients in the operating
rooms, in addition to being able to assess preoperative-
ly the type of operation the patient will need in con-
junction with the referring cardiology service. Post-
operatively, residents, who will independently manage
complications that are inherent to the practice of car-
diothoracic surgery, will care for the patients.
The fourth teaching facility is the private community
hospital, which is a large multi-specialty hospital in the
adjacent city. The service is organized with 3 teaching
faculty members. During the past calendar year, more
than 600 procedures were performed by that service.
Residents work under the direction and supervision of
the attending faculty. Additional support for this service
includes a surgical physician assistant, a general surgery
resident from the general surgery training program, and
a nurse coordinator. The support system allows resi-
dents to draw maximum benefits from the large case
volumes to which they are exposed, without becoming
overwhelmed. In this environment, residents can refine
their technical skills, while obtaining the experience of
working with private practice cardiologists and physi-
cians. The community environment is totally different
from the academic-based environment. One of the first
lessons learned by residents at this hospital is how to
take care of the patient in conjunction with the referring
physician, rather than having the patient being solely
cared for by the cardiothoracic surgical service. This
may be one of the most important lessons from this
rotation. The private environment also teaches residents
how to deal with managed care in a system that empha-
sizes cost containment and a short hospital stay, as long
as patient care is not compromised.
Our training program, based on a multi-institutional
approach, is designed to provide residents a comple-
ment of hospitals from which they can derive rich
learning experiences. It provides a university-based
hospital with high-complexity tertiary cardiac and tho-
racic cases; a children’s hospital with a large volume of
congenital heart and thoracic diseases; and a private
community hospital where residents learn and refine
their technical skills, while learning the nuances and
realities of private practice and working with commu-
nity physicians. As part of their finishing school, resi-
dents become the surgeons-in-charge at the county
medical center, where they work as the primary sur-
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geons along with attending staff caring for patients
with all varieties of cardiothoracic diseases. We believe
this is the strength of a multi-institutional teaching pro-
gram where each facility has certain strengths that can
enhance the residents’ education. The geographic chal-
lenges of such a teaching program require that we bring
the residents together at least twice a week with con-
ferences that unify the residency at the core university
hospital campus.
Department and faculty organization
To be successful with the inherent increased com-
plexity of a multi-institutional program, the leadership
must have organizational skills and adequate support-
ing administrative staffing. There must be a “standard
of care” to ensure that the same high-quality surgical
and perioperative care occurs throughout all of the hos-
pitals of the program. This is essential for the patient
and is increasingly being demanded by third-party pay-
ors, both of whom want high quality of care close to
home. The advantages of a large group practice include
flexibility in scheduling and in the staffing of cases.
This can allow junior and tenure-track surgeons time to
become active in laboratory and clinical research.
Revenue generated by the group in excess of salary and
other overhead, can be reinvested for the academic
advancement of the faculty, the department, and the
university. A centralized administrative staff allows for
support of both the academic and the community prac-
tice with economy of scale. This centralized structure,
which includes a single in-house billing department,
avoids redundancy in administration and surgery
scheduling and allows for consistency in patient coor-
dination and education.
There are intrinsic challenges involved in a multi-
institutional program. It is imperative that cohesion of
the clinical faculty be maintained at the various hos-
pitals, where they may have very different interests
and motivations. Faculty security can be ensured by a
constant flow of patients to the group. With a multi-
institutional program, a “down month” at one facility
is not translated into a month-to-month salary vari-
ance. A clinical faculty member’s salary is determined
by several components. The clinical productivity of
the faculty member is a starting point. However, many
other factors are involved, such as participation in the
teaching program, writing clinical or basic research
grants, teaching conference participation, helping with
day-to-day operations of scheduling and regulatory
compliance, and regional/departmental administrative
responsibilities at each affiliated hospital. The philos-
ophy of the department has been to give to the faculty
member a more than “fair” salary, while avoiding the
inherent competition that arises from incentive sys-
tems based solely on clinical productivity.
The department should build and foster an environ-
ment for the diverse faculty to participate in teaching
programs and conferences. To maintain the depart-
ment’s academic mission with a large number of fac-
ulty, there are weekly meetings, including a journal
club, case presentations, and a morbidity and mortal-
ity conference, in which both the residents and the
entire faculty participate. This creates a two-way
street of education and feedback for both the residents
and the faculty members, while allowing for regional
surgical independence under the larger departmental
umbrella. All members of the faculty are encouraged
to attend at least one of the major academic cardio-
thoracic meetings each year. The department also pro-
vides “physician extenders” such as physician assis-
tants, nurse coordinators, and regional support staff,
which allow the surgeons to concentrate on their prac-
tices and related interests. There are also regular
meetings of the faculty to discuss the day-to-day
departmental operations and business practice issues,
thus maintaining a dialogue among all members of the
group. This forum allows for all faculty members to
participate in clinical, administrative, and financial
issues.
The department has and supports extensive basic,
translational, and clinical research. Having a core group
of investigators with self-supporting, grant-funded lab-
oratories has enhanced the academic environment and
increased prestige for the entire faculty and depart-
ment. The size and scope of the faculty and clinical vol-
ume of the group allows for participation in clinical tri-
als, both single and multi-center in nature.
Clinical results for all members of the department at
each of the institutions in the program are maintained
as part of a centralized database. This allows for sub-
mission to the Society of Thoracic Surgeons national
database, and also provides outcome and quality assur-
ance data that are now mandatory for establishing and
maintaining contracts with third-party payors and man-
aged care organizations, as well as for the hospitals for
which the department provides surgical care. The
results from this database and other departmental activ-
ities are maintained on a Web site that has become an
important source of patient referrals from physicians,
as well as directly by the patients.
In the end, building a multi-institutional program has
the same guiding principles and values as a traditional
single institutional program: ensuring high-quality
patient care, training and fostering residents who are
pitals, residents, and faculty in our multi-institutional
program—and in keeping with the philosophy of
rational hedonism in Southern California—a nice car
wouldn’t hurt.
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the future and our legacy, recruiting and retaining qual-
ity faculty, and contributing to basic and clinical
research which will allow for the continued evolution
of our field. With a well-designed infrastructure and
support system, this more complicated type of organi-
zation, with the inherent geographic distances involved
between the institutions, may permit cardiothoracic
surgical programs to compete effectively and grow in a
constantly changing economic and political environ-
ment. With miles of freeways often separating the hos-
